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carbon dioxide into air, the natural conclusion is that the mass
of the ion in carbon dioxide is large compared with the mass
of the molecule. This is true in the case of other gases also.

These facts have led to the theory that both the positive and
negative ions at ordinary pressures consist of a cluster of
molecules surrounding a charged nucleus. lonization is be-
lieved to consist in .the separation of a negative electron from
the neutral molecule and then this charged electron becomes
loaded with a cluster of molecules of gas and forms the nega-
tive ion under ordinary conditions. The positive ion, on the
other hand, consists to begin with of the molecule deprived of
the electron and then a cluster of molecules forms about this
positively charged centre. This theory accounts for the fact
that the positive and negative ions diffuse more nearly at the
same rate in moist than in dry gases, for in dry gases the
negative ion is smaller, but in moist gases it becomes more
loaded up with moisture than does the positive ion, and con-
sequently its rate of diffusion decreases more than that of the
positive ion.

This theory is supported by the fact that as the pressure of
the gas is lowered the coefficient of diffusion of the negative
ion increases faster than that of the positive. It has been
shown by J. J. Thomson and by Townsend that at low pressures
the negative ion is identical with the electron. These facts
point to the conclusion that the negative
ion at low pressures loses the cluster of
molecules attached to the electron.

The calculation of the rate of diffu-
sion 111 most cases becomes somewhat
complicated, but as an illustration one
of the simplest cases will be considered
here namely the diffusion of the ions
between two parallel plates. Let P and
Q (Fig. 39) be two parallel plates
in the ionized gas and consider the
passage of the ions by diffusion across a small rectangular
space of thickness dx and cross section ABCD of unit area.
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FIG. 39.de interdifTuse over five times as
